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Directionally Solidified Superalloy 
Metallurgists and industries using metal alloys 
will be interested in a cast directionally solidified 
cobalt-tungsten superalloy with improved stress 
rupture characteristics. 
Screened, arc-melted, cast binary alloys were 
alloyed with selected modifying elements and invest-
ment cast into stress rupture test bar clusters. A 
resulting composition that showed good behavior and 
properties was Co-15W. Appropriate additions 
were made to this base alloy using microprobe analy-
ses and a fractional factorial experiment to aid in the 
selection of alloying elements. 
The composition of the resulting superalloy was 
85% Co-15W base, 10% Cr, 2% Zr, 2% Ti, and 1% C 
by weight. This yielded an approximate overall com-
position of 72.3% Co, 12.7% W, 10% Cr, 2% Zr, 2% 
Ti, and 1% C by weight. 
Stress rupture cast bars of this superalloy with a 
diameter of 0.250 inch and a gage length of 1.25 inch 
were cast conventionally and unidirectionally on a 
water-cooled, copper chill brock in a vacuum after 
vacuum melting. Stress rupture tests were carried 
out. The stress rupture properties of this modified 
Co-15W alloy in both the conventionally, and uni-
directionally cast form compared favorably with 
those of similar types of high quality cast superalloys.
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of Ti, Zr, and C on Structure and Proper-
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